Metallothionein gene regulation in the preimplantation rabbit blastocyst.
Expression of metallothionein (MT) genes in the preimplantation rabbit blastocyst was analysed by determination of the levels of MT mRNA and relative rates of MT synthesis. MT was found to be constitutively expressed at low levels in the blastocyst. Exposure of the day-6 blastocyst to zinc ions in vitro rapidly increased the level of MT gene expression in a dose-dependent manner, with a ten-fold induction in the relative rate of synthesis at 400 microM-Zn2+. Ion-exchange chromatography of pulse-labelled blastocyst protein showed that the relative rates of synthesis of both MT-I and MT-II were markedly increased following zinc treatment, with MT-I being the predominant isometallothionein. Zinc induction of MT synthesis in the blastocyst was also detected on day 4 of gestation just after the morula-to-blastocyst transition. In contrast to the zinc effects on MT, in vitro exposure to 10 microM-Cd2+ resulted in a large induction of MT mRNA but only a modest increase in the relative rate of MT synthesis. Cadmium was found to be toxic to the day-6 blastocyst, and 10 microM-Cd2+ induced an acute stress response as indicated by a dramatic induction of heat-shock protein (HSP-70) gene expression.